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Abstract 
As the support of the daily-use ceramic products design by using digital development platform, nowadays advanced 
digital technology –– 3D print technique can directly design and develop the daily-use ceramic products. The design 
software illustrates three-dimensional model and convert it to the appropriate number format, then this hi-tech print 
technology can make the real full scale mock up. Use this digital way to present the daily-use ceramic products, to create a 
graphic database, and eventually establish a systematic research and development about the daily-use ceramic products 
design.
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China is the birthplace of ceramics, with the development of ceramic history for thousands of years. The 
Chinese characteristics ceramic industry derivative thereof, as the treasure of the Chinese nation, which made 
indelible contributions to the ceramic development of the world. Design development is an important element 
of daily-use ceramic production. It’s a repeatedly correction and a constant improvement process. But 
according to the present development, daily-use ceramic is still of long cycle, which holds a lot of materials, 
with low precision and has been polluted much. So We should speed up the reform this situation in direction 
of “ save energy and pollute less, quick and efficient, high value-added, high precision”. 
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1. Advantage of high computer technology 
High computer technology is the main prerequisite for theconstruction of a digital development platform 
–– engineering software (Auto CAD,Pro/E,UG), 3D tactile design system (FreeForm) and image 
manipulation software (Photoshop). Those high-tech software cooperate with 3D print high rate forming 
technique to reform traditional research and development way of daily-use ceramic products design, to 
present the original look of ceramic products. The targeted client can directly check the effect picture which 
designed by software, and the exemplar which made by 3D print machine. This step has a direct effect on the 
decision of product development. The obtained three-dimensional model convert to format STL, IGES, STEP, 
then those three-dimensional data will be stored by daily-use ceramic graphic data base, convenient for design 
improvement and extension. Before the production of ceramic products, through the announce of 
three-dimensional model we could get the feedback of client, test the acceptability. Easy to optimize and 
refine the product before we produce it. High-tech computer technology improve the speed of 50%-70% on 
development of ceramic products, shorten the development cycle, so that enterprises could lance the product 
into the market as soon as possible. Grasp the market. Help the ceramic product design and development 
toward the high-end, high-speed, green, environmental protection and sustainable development. 
2. The digital presentation of daily use ceramic products design 
For the traditional daily use ceramic products design, sketch, drawing, printing plate making, those 
processes are all made by designers. Sketches drawn work is numerous and trivial, repetitive patterns lead to 
repeat operation, longer design cycle. Daily use ceramic products design combine digital technology to make 
the designers think in mode of digital, With the help of virtual presentation technology, present realistic visual 
simulation effect of products in the stage of development. Virtual data model -- repeatable operation, easy to 
modify, and could improve production efficiency. So it is necessary to create a virtual development platform 
for daily use ceramic products, to establish a set of virtual graphics database for daily use ceramic products, 
convenient for develop a virtual world of multi dimension. 
2.1. Virtual reconstruction of daily-use ceramic products design 
Digital technology in daily-use ceramic products design, on the one hand, as shown in the Figure 1, 
three-dimensional rendering products form can detect problems from design, and can modify the 
synchronization results in a timely reproduced. The other hand, draws are much more refined and accurate by 
using software, simulation graphics rendering such as top, side, and head-figure drawing for reference size 
ratio accurately and avoid the difference between design and production. The introduction of digital 
technology allows daily-use ceramic products design facilitate the creation of a virtual graphics database, and 
the contact of each link more closely. You can always allocate and modify, at the same time, the multiple 
process synchronized working mode ensure the design process to the maximum extent efficient and 
systematic. The software can complete the basic free surface modeling, and present the complex artistic effect, 
like carving etc. As shown in Figure 2, you can use FreeForm to complete. Provides a tactile sensation for 
designers in the process of product modeling. Benefit for modeling on free surface, virtual modeling 
environment is more close to the real environment. The use of virtual reality mud instead of mud, save the 
casting, trimming and carving processes. Avoid unnecessary duplication of work and material waste, Make 
the design process become healthy and environmental, reduce the cost. In the process of product development, 
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combined the FreeForm system and other engineering software (Auto CAD, Pro/E, UG etc.) to develop the 
advantages of software and shorten the development cycle of daily-use ceramic products. 


Fig. 1. Three-dimensional product form by UG software;  


Fig. 2. Through Freeform performance carving artistic effect. 
2.2. Real reduction of ceramic products decorative 
Expression of artistic ceramics products, using color-glazed to show ceramic radiant and purity features 
that give a calm and comfortable aesthetic feeling. Rendering software combines digital technology to mix the 
glaze and coloring, Figure 3 good harvest tableware renderings, rendering reality, perspective accurately, 
detail and structure explained more clearly and easy to modify. The other hand, it performance of a variety of 
decorative patterns, using Photoshop software to decal design and production, with powerful graphic artistic 
performance ability, can easily make, modify and store the shape, color and style, combined with the 
expression rendering the final daily-use ceramic products design effect. Digital virtual technology actual 
restore the daily-use ceramic products decorate features, the parameters easy to modify, color and texture can 
simply change, greatly reducing the traditional process of ceramic design. 
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Fig. 3. Good harvest tableware renderings 
3. High rate forming approach to build ceramic prototype 
Before the production of ceramic mold, molding technician only rely on the product size and years of 
modeling experience to complete the mold. Due to the lack of direct experience of products, lead to the error 
of initial design concept idea and effect. 3D print high rate forming technology create a new product 
development mode. By using 3D sample model, designers experience design in an intuitive way: observe the 
structure and the appearance of product. So the development of the product is more reasonable, more accurate, 
more intuitive. At the same time, replace the virtual data model optimized to daily use ceramic products 
virtual graphics database, so the follow-up design and development will be more simple. 
3.1. Digital technology and 3D print technology
The development of 3D print technology is based on the highly developed digital technology. It is different 
from the traditional "remove" material processing method, which use the new addition processing method. 
With the technical support of 3D data model make the complex three dimensional processing decomposition 
into a series of simple two-dimensional processing, no waste. Before the print need to complete the 
preparatory work, including the preparation of design documents and the set of printer, obtain the STL format 
file from daily use ceramic products virtual graphics database. When STL file is ready, next step is 3D print 
layered manufacturing process -- Printer firmware reads the STL file, "cut" the digital grid into a virtual layer, 
each virtual slice of STL file reflect a cross section of the final print objects. At present, the precision can 
reach 0.025mm, at the speed of several hours to ten hours each piece. 
3.2. The principle of 3D high rate forming technology 
When the file is ready, printer began to read the file and calculate the print head’s mechanical path and 
action, precision height. As shown in figure 4, the print head needs to know where the deposition of outline, 
where to inject materials and how much materials need to use. The print head usually move along a series of 
horizontal, vertical track. The first layer, the print head first outline the contours of object which need to print. 
Like to use a pencil outline the shape in Coffee cup bottom, then the print head back and forth scanning to fill 
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the outline. After the printing of first layer, the print head will be raised slightly, fall down and began the 
second layer printing. The 3D printer keep repeat this process, patiently print out each cross section of object 
depicted by the design document. Print basic medium is powder material, if this time it was not been fully 
used, it could be recycled and continue to use next time. The 3D product printed need to experience post 
treatment process before completion. Post treatment process generally includes peeling, curing, dressing. 
Most just finished object looks not smooth or not fully formed and fragile. After removing the new printing 
objects from the printer, need to remove excess powder and use the glue to solidification. After the 
solidification with some renovation of details, the printing process is completed. As shown in figure 5, the 
processing completed 3D print cup. 
Fig. 4. 3Dimensions printing technology principle;  
Fig. 5. 3Dimensions print glass 
3.3. Effect of 3D print technology for daily use ceramic products 
3.3.1 Shorten the development cycle of daily use ceramic products 
With the accelerated development of ceramic industry, more and more enterprises are eager to shorten the 
product design cycle. The traditional design of daily use ceramics has a visual difference problem between 
plane drawings and three-dimensional effect. This problem become the main reason of communication 
between designers and mold technicians. In order to achieve the ideal effect, the mold technicians need to 
repeated modifications. It cause huge waste of time and materials. By using the 3d print technology, we could 
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complete a customized products in a few hours to tens of hours. No need to waste the time of doing mold, 
mold, preparing the plaster such  complex process. 3D print technology can help designers, 
engineersmarketing team and manufacturer multiple test the prototype. Speed up production, in order to get 
more market opportunities. 
3.3.2. Reduce the cost of development of use ceramic products 
Because of the feature of low labor cost, short process and no mold, the 3D print prototype is often used to 
demonstrate the design concept by enterprise. Or be used to test the other stages of product life cycle, to find 
out how to realize the mass production of ceramic parts. Although design software and computer simulation is 
more and more advanced, but it cant instead of us to hand over the real. If the enterprises find the new 
products do not meet the requirements after the development, The pre-investment wasted. "Tested and 
debugged" 3D print parts could minimize the inherent defect of complex product, which can reduce the 
production cost. 
3.3.3. Decrease pollution and waste in the process of development of sample 
3D printing technology will not produce a lot of heat during the forming process, and not produce pollution 
materials harmful to the environment. Use the addition operation processing method, every time after the 
rapid prototyping, Surplus forming material could continue to repeated use, produce no waste materials. 
4. Conclusion 
The digital technology and the 3D print high rate forming technology huge changed the people’s design 
and manufacture mode. Use the digitally way to present realistic simulation effect, Facilitate the storage 
management and the revision. The progress of 3D print based on the digital technology. At the same time, the 
digital technology makes the 3D print become a a kind of feasible design prototype media. In combination 
with the traditional ceramic product design and product production, with support of virtual platform which 
based on digital technology, through the high rate forming technology to build ceramics sample prototype, 
formed a set of complete research and development system of daily use ceramic products. The combination of 
digital technology and 3D printing high rate forming technology can reduce errors, improve efficiency, 
accelerate the speed of ceramic product development, shorten the development cycle of daily use ceramic 
products, make the product launch to market as soon as possible. So the enterprise could grasp the market, 
and win the market. Finally realize de development of daily use ceramic products in the direction of high-end, 
high-speed, green, environmental protection and sustainable development. 
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